OBYYAIOIIME 3AJAYM 110 TEME «TEPMOJINHAMMUKA»

3agauya 1. [louemy TepMOIMHAMHYECKHE MapaMeTPbl HA3bIBAIOT IMapaMeTpaMHu COCTOSHHSI? MOXKHO
JU C OTOW TOYKH 3PCHHUS OOBSCHUTH, IMOYEMY HA OCHOBAaHMM 3aKOHa l'ecca MOXHO pacCUMTHIBATH
W3MCHEHHS HE TOJIBKO DHTAJBITNN, HO TaKKe U SHTpOIHH, dSHeprun [ mooca?

Omeem. V3MeHeHNE BETUYUH TEPMOJUHAMUYECKUX TAPAMETPOB, XapaKTEPU3YIOIIUX CHUCTEMY, HE
3aBUCHT OT IyTeH Mepexojia CUCTEMBI W3 OJHOTO COCTOSHHS B JIPYToe, MOATOMY TepMOINHAMHYECKHE
napaMeTpsl Ha3bplBaloT MapaMmerpamu coctosHus. K Hum otHocsarcs H, S, G, F u ap. Tak kak 3akon ['ecca
CIIpaBeINB JJIsl TAPaMETPOB COCTOSHUSA, TO CIEACTBHS 3akoHa ['ecca ncmons3yroT i pacuera AH, AS,
AG u apyrux QyHKIOHHA COCTOSHHS.

3agaua 2. Ucnons3ys popmynupoBky | 3akoHa TepMOAMHAMUKY, OOBSICHUTE, CYIIECTBYET JIM BEYHBIH
neurarens | poga, KOTOPBI MOT OBl MPOU3BOIUTH OOJBINE SHEPTUH, YeM MOTPEOIATH B IIpoIiecce CBOeH
paboThI?

Omegem. CormacHo | 3aKOHY TepMOIWHAMHUKH OHEPIrHs H3OJUPOBAHHONW CHCTEMBI HE MOXKET
BO3pacTaTh B pe3yJibTaTe MPOTEKAOIIMUX B HEl mporeccoB. ClieqoBaTENbHO, HENb3sl CKOHCTPYHUPOBATH
YCTPOMCTBO ISl MOJYYEHHs] SHEPrUM W3 HHUYEro, T. €. BEUHBbIM JBUIaTelb HEBO3MOXKEH. Poccuiickas
Axanemus Hayk B XVIII Beke mpekpaTuia paccMaTpuBaTh BCe 3asBKH, MPETEHAYIONINE Ha N300peTeHNE
BEYHOTO JBUTATEIS.

3agaya 3. CoryacHo Il 3akoHy TepMOAMHAMUKH B M30JIMPOBAHHBIX CHCTEMax BCE CAaMOIIPOM3BOJIIBHO
MIPOTEKAIOMINE MPOIECCH MIYT C YBEIMYEHHEM JHTpomuu. [IpoTekaHne e camMoro MacmraOHOTO Ha
HalIeW IUIaHeTe mpoiecca (OTOCHMHTE3a COMIacHO YypaBHeHHMio peakumu  6CO, + 6H,O0 —
— C¢H;0s + 60, compoBOXIaeTCsS YMEHBIICHHWEM 3HTPOIUH, TaK KaKk M3 OOJIBIIOr0 4YHCIa
HU3KOMOIIEKYJISIPHBIX ~ BEIIECTB oOpasyercs Oollee  ymopsiodeHHas MOJIEKylna TIIIOKo3bl. He
MPOTUBOPEYUT JiM mpoiiecc (porocuuTe3a Il 3akoHy TepMOAMHAMHUKU BCJICACTBHE TOTO, YTO CHCTEMa
MIEPEXOUT U3 COCTOSHUS MEHEe YIIOPAI0UEHHOTO B Ooee yropsagodeHHOe?

Omeem. HeT, HE IPOTUBOPEUHT, TaK KaK IJIaHETa 3eMJIS SBJSIETCS OTKPHITOM, a HE M30JIHPOBAHHOMN
CHCTeMOH W exeHenenbHo monydaeT oT CoNHIIa PHEpruto, 0oliee YeM B JBa pa3a MPEBBHIIIAIOINIYI0 BCE
W3BECTHBIC 3amachl dHepruu Ha 3emute. BemwumHa sHTponmu CoNHIIA B Pe3yibTaTe MPOMCXOSMIINX Ha
HEH TIPOIeCCOB (HAmpUMeEp, B3PHIBOB) CYIIECTBEHHO BO3PACTAaET, B pE3yJbTaTe€ YEr0 SHTPOIHUA
M30JIMPOBAaHHON cucTeMbl «CoyHIle — 3eMIIsl — OKpY)KalIas Cpefa» YBEIMYUBAETCS, YTO TOITHOCTHIO
coryacyercs co Il 3akoHOM TepMOIMHAMUKHU.

3anaua 4. Boruncaure AH’ R AS" u AG® NPH CTAHAAPTHBIX YCI0BHAX ISt peakuut Fe;Os3qy) +
1.5 C(TB) —2 Fe(m) +1.5 COZ(F).

Pewenue. ]I BBIYHUCICHUS A,.HO H ArSO BOCIIONIb3yEeMCSl NIEPBBIM CIIEICTBHEM 3akoHa ['ecca u
3HAYEHUSAMU A/HO u AfSO JUIsl KOMIIOHEHTOB U3 NIPUJIOKEHUS 1:

AH® = (20 + 15(3954) - (=822 + 1500 = -593.1 + 82 =
= 22890 kJIx/MOb, AH > 0, crmegoBaTeNnbHO, peakUMsl JHIAOTEPMHYECKasi, T.C. MPOTEKAEeT
MOTJIOIeHHEeM TeTlia.

AS"=(227.2+1.5213.8) — (87.4 + 1.5-5.9) = 278.85 Jl/(monb-K).

Paccunraem ArGO 110 YPaBHEHHUIO ArG0 = ArH0 — TArSO npu 298 K:

A,G° =228 900 —298-278.85 = 228 900 — 83 097,3 = 145.80 k/JI/MOIb.

Byaer iim peakiusi npoTeKaTh CaMONPOU3BOJIbHO NP CTAHAAPTHBIX YcJa0BUsAX? [oCKONBKY mpu
298 K Bemmumna A,G’ MMeeT MONOKHTENBHOE 3HAYCHHE, TO peakuusi He JOJDKHA MPOTEKaTh
CaMOTIPOU3BOIBHO TIPH ATOHM TeMITepaType.

Ilpu kakoil TeMmepaType CTAHOBHUTCS BO3MOKHBLIM CAMONPOU3BOJbLHOE NPOTEKAHUE 3TOM
peakuun, ecau mpeanonoxuts, uro AH’, A,S" He 3aBucaT or Temmeparypni? Peakuus Moxer
IPOTEKaTh CAMONPOM3BOIBHO TpH yeaoBuy, uto A,G’ < 0, T.e. AH’ — TA,S" < 0. Tlocennee HepaBeHCTBO
MOKHO TpeoOpa3oBaTh K BUIY:
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B paccMaTpuBacMoM  CiIydyac TCEMIICpAaTypa, HadYhHad C KOTOpOﬁ CTaHOBHUTCA  BO3MOKHBIM
CaMOIIPOM3BOJILHOC ITPOTEKAHUE PEAKIIUU, OTIPEACTIACTCA HEPABEHCTBOM

S 228900
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T.e. mpu T > 820,87 K. Takum 006pa3oM, peakiiys OyJeT MPOTEKAaTh CAMOIIPOU3BOIBHO IIPU TEMIIEpaTypax
BeIIe 820,87 K.
3anaua 5. He nmpou3Bo/is BEIUUCIICHNIA, ycTaHOBHTE 3HAK AS ClIeIyIONIHX IPOIIECCOB:

T



a) 2NHj) = Ny + 3Hy

6) COy = COxy

B) 2NO(1-) + OZ(r) = 2N02(1-)

F) 2HZS(r) + 302(r) = 2H20()K) + 2SOZ(F)

I[) 2CH3OH(F) + 302(;) = 4H20(r) + ZCOZ(F)

Pewenue. B peakuuu (a) 2 MO BEmECTBA B Ta3000pa3HOM COCTOSIHHHM 00pa3yroT 4 MOIS Ta3oB,
crenosarensao, AS’ > 0. B peaxuuu (6) 1 MoJb BelecTBa B KPHCTATIMYECKOM COCTOSHUU oOpasyeT 1
MOJIb Ta3006Pa3HOTO BEIECTBA, CIeA0BaTeNbHO, Takke AS’ > 0. B peakiun (B) yMeHbIIaeTCs KAk obIiee
9HCIIO MOJICH, TaK M YHCIIO MOJeH ra3000pasHbix BemecTs, Tak 4to AS’ < 0. B peaxiuu (r) u3 5 Moib
ra3z000pa3HbIX BEIIECTB o0pazyroTcs
4 Momsi, IpHYeM 2 MOJIS BEIIECTBA B KUIKOM COCTOSTHHH, clieoBaTenbHo, AS'< 0, Tak kak AS’ < A S’y
B peakumu (1) yBenmuuBaeTcs o0IIiee 9ruciIo MOJIeH ra3000pa3HbIX BEIECTB, M3 5 MOJb ra3a oOpa3yercs
6 MOJIb Ta3000pa3HbIX BemecTs, no3tromy AS’> 0.

3agaua 6. He npuberas k pacueram, onpenenute 3uaku A H | A,S" u A,G® s peaxumm:

BaO(K) + COz(r) = B3C03(K),

npoTekaroleit mpu Temneparype 298 K B npsimom Hanpaeiennn. Kak 6yner usmensathes 3Hauenne A,G’ ¢
pOCTOM TeMIepaTyphl?

Peuwenue. CaMOIPOM3BOIBHOE MPOTEKAHHE PEAaKIMM yKasbiBaeT Ha To, uto ans Hee A,G’ < 0. B
pe3ynpTaTe peakmuy OO0Iee YUCIIO YacTHUI[ B CHCTEME YMEHbIIaeTcs, mpudeM pacxoxayercs raz CO,, a
obpazyercst kpuctauindeckoe BemectBo BaCO;; 3To 03HaYaeT, YTO CUCTEMa MEPEXOJUT B COCTOSHHE C
Gosiee BHICOKOI yIIOPSI0UEHHOCTBIO, T. €. [l paccMmaTpuBaemoii peakiun A,S° < 0. TakuM 06paszoM, B
YpaBHEHUU AGY = AH® — TAS? Benmmunna A,G’ — oTpuiarensHas, a (—7. A,,SO) — IIOJOKUTEIIbHASA. DTO
BO3MOJKHO TOJBKO B ToM ciydae, ecin A, H’ < 0. C pocToM TeMmepaTyphl MONOKHTEIbHOE 3HAUCHHE (—
TA,S’) B ypaBHeHHH Bo3pacTaerT, Tak 4To BeanunHa A,G° GyneT CTAHOBUTBCSA MEHEE OTPHIATETBHOM.



